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(54) Information terminal, information processing system, and methods of controlling the same

(57) An information terminal disclosed herein in-
cludes a data storage in which data is stored; an internal
controller which accesses the data storage by a request
from inside the information terminal; and an external
controller which accesses the data storage by a request
from outside the information terminal. If a request that
the internal controller access the data storage is gener-

ated while the external controller is accessing the data
storage, then the external controller repeatedly trans-
mits a negative reply that data has not been properly
received in response to access from the outside and the
internal controller accesses the data storage while the
external controller repeatedly transmits the negative re-
ply.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an information
terminal, an information processing system, and meth-
ods of controlling the same.

Related Background Art

[0002] As small-sized information terminals each
equipped with a hard disk drive, there are a still image
reproducing apparatus, a moving image reproducing
apparatus, and a music reproducing apparatus. In some
cases, such a small-sized information terminal as a
mass storage class device is connected to a personal
computer as a host terminal by USB (Universal Serial
Bus) 2.0. When being connected by USB, a hard disk
drive on the information terminal side is controlled by
the personal computer as a host side.
[0003] When the hard disk drive of the information ter-
minal is controlled by the host side as just described, it
is very difficult that a CPU itself of the information termi-
nal accesses to this hard disk drive since a malfunction
occurs in terms of a system. Therefore, while data is be-
ing transferred from the host terminal to the hard disk
drive of the information terminal, the CPU of the infor-
mation terminal cannot access the hard disk drive. Ac-
cordingly, for example, while data is being transferred
from the host terminal to the hard disk drive in the infor-
mation terminal, neither still images, nor moving imag-
es, nor music files can be reproduced on the information
terminal side.
[0004] According to Japanese Patent Application
Laid-open No. 2003-99207 (Patent Document 1), even
while data is being transferred from the personal com-
puter as the host terminal to the hard disk drive of the
information terminal, the data transmitted from the host
terminal can be immediately confirmed in the informa-
tion terminal, but this is nothing more than a situation
where the data transmitted from the host terminal to the
information terminal is outputted as it is to an output unit.
Hence, this does not mean that access to data stored
in the hard disk drive is positively accepted while a large
amount of data is being transferred from the host termi-
nal to the information terminal.
[0005] However, recently, the number of pixels of a
still image or a moving image is increasing, and the size
of data transferred from the personal computer as the
host terminal to the information terminal is also increas-
ing. Therefore, if the CPU of the information terminal can
access the hard disk drive even during data transfer, it
becomes possible to confirm the contents of already-
transferred data and delete data, which is convenient
for users.

SUMMARY OF THE INVENTION

[0006] Hence, the present invention is made in view
of the aforementioned problems, and it is an object of
the present invention that even while a host terminal is
accessing a hard disk drive of an information terminal,
the information terminal itself can perform an interrupt
to access the hard disk drive.
[0007] In order to accomplish the aforementioned and
other objects, according to one aspect of the present
invention, an information terminal comprises:

a data storage in which data is stored;
an internal controller which accesses the data stor-
age by a request from inside the information termi-
nal; and
an external controller which accesses the data stor-
age by a request from outside the information ter-
minal, wherein, if a request that the internal control-
ler access the data storage is generated while the
external controller is accessing the data storage,
then the external controller repeatedly transmits a
negative reply that data has not been properly re-
ceived in response to access from the outside and
the internal controller accesses the data storage
while the external controller repeatedly transmits
the negative reply.

[0008] According to another aspect of the present in-
vention, a control method of an information terminal in-
cluding a data storage in which data is stored, an internal
controller which accesses the data storage by a request
from inside the information terminal, and an external
controller which accesses the data storage by a request
from outside the information terminal comprises the
steps of:

when a request that the internal controller access
the data storage is generated while the external
controller is accessing the data storage, repeatedly
transmitting, from the external controller, a negative
reply that data has not been properly received in
response to access from the outside, and
allowing the internal controller to access the data
storage while the negative reply is repeatedly trans-
mitted.

[0009] According to another aspect of the present in-
vention, an information processing system includes an
information terminal and a host terminal connected to
the information terminal, wherein

the information terminal comprises:

a data storage in which data is stored;
an internal controller which accesses the data stor-
age by a request from inside the information termi-
nal; and
an external controller which accesses the data stor-
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age by a request from outside the information ter-
minal, and
if a request that the internal controller access the
data storage is generated while the external con-
troller is accessing the data storage,
then the external controller repeatedly transmits a
negative reply that data has not been properly re-
ceived in response to access from the outside and
the host terminal which has received the negative
reply repeatedly transmits the same data, and the
internal controller accesses the data storage while
the external controller repeatedly transmits the neg-
ative reply.

[0010] According to another aspect of the present in-
vention, a control method of an information processing
system includes an information terminal and a host ter-
minal connected to the information terminal, wherein

the information terminal comprises:

a data storage in which data is stored
an internal controller which accesses the data stor-
age by a request from inside the information termi-
nal; and
an external controller which accesses the data stor-
age by a request from outside the information ter-
minal, and
the control method comprises the steps of:

when a request that the internal controller ac-
cess the data storage is generated while the ex-
ternal controller is accessing the data storage,
repeatedly transmitting, from the external con-
troller, a negative reply that data has not been
properly received in response to access from
the outside,
making the host terminal which has received
the negative reply to repeatedly transmit the
same data, and
allowing the internal controller to access the da-
ta storage while the negative reply is repeatedly
transmitted.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Fig. 1 is a block diagram showing an example of the
configuration of an information processing system
according to a first embodiment of the present in-
vention;
Fig. 2 is a diagram showing an example of the con-
figuration of a hard disk drive connection bus ac-
cording to the first embodiment;
Fig. 3 is a diagram showing an example of the con-
figuration of a hard disk drive according to the first
embodiment;
Fig. 4 is a flowchart explaining the contents of CPU

interrupt processing according to the first embodi-
ment;
Fig. 5 is a flowchart explaining the contents of inter-
rupt-associated processing according to the first
embodiment;
Fig. 6 is a diagram showing an example of the in-
ternal configuration of a USB controller according
to the first embodiment;
Fig. 7 is a block diagram showing an example of the
configuration of an information processing system
according to a second embodiment of the present
invention;
Fig. 8 is a flowchart explaining the contents of CPU
interrupt processing according to the second em-
bodiment;
Fig. 9 is a flowchart explaining the contents of inter-
rupt-associated processing according to the sec-
ond embodiment;
Fig. 10 is a diagram showing an example of the in-
ternal configuration of an IEEE 1394 controller ac-
cording to the second embodiment;
Fig. 11 is a block diagram showing an example of
the configuration of an information processing sys-
tem according to a third embodiment of the present
invention;
Fig. 12 is a flowchart explaining the contents of CPU
interrupt processing according to the third embodi-
ment;
Fig. 13 is a flowchart explaining the contents of in-
terrupt-associated processing according to the third
embodiment;
Fig. 14 is a diagram showing an example of the in-
ternal configuration of a BLUETOOTH transmis-
sion/reception controller according to the third em-
bodiment;
Fig. 15 is a block diagram showing an example of
the configuration of an information processing sys-
tem according to a fourth embodiment of the
present invention;
Fig. 16 is a flowchart explaining the contents of CPU
interrupt processing according to the fourth embod-
iment;
Fig. 17 is a flowchart explaining the contents of in-
terrupt-associated processing according to the
fourth embodiment;
Fig. 18 is a diagram showing an example of the in-
ternal configuration of a TCP/IP transmission/re-
ception controller according to the fourth embodi-
ment; and
Fig. 19 is a block diagram showing an example of
the configuration of an information processing sys-
tem according to a fifth embodiment of the present
invention.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

[First Embodiment]

[0012] In this embodiment, in a small-sized informa-
tion terminal equipped with a hard disk drive, the infor-
mation terminal itself can access the hard disk drive
even while data is being exchanged between a host ter-
minal and the hard disk drive via USB. Further details
will be given below.
[0013] Fig. 1 is a block diagram showing the configu-
ration of an information processing system according to
this embodiment. As shown in Fig. 1, the information
processing system according to this embodiment in-
cludes a personal computer 10 as a host terminal and
an information terminal 20 connected to this personal
computer 10.
[0014] The personal computer 10 and the information
terminal 20 are connected by a USB cable 12. Namely,
a USB connector 14 provided on one end side of the
USB cable 12 is connected to the personal computer
10, and a USB connector 30 provided on the other end
side of the USB cable 12 is connected to the information
terminal 12. Incidentally, the personal computer 10 and
the information terminal 20 are connected based on the
standard specification of USB 2.0 in this embodiment,
but they may be connected based on the standard spec-
ification of USB 1.1.
[0015] The information terminal 20 includes therein a
USB controller 32, a hard disk drive 34, an ATA bus con-
troller 36, and a CPU (Central Processing Unit) 38.
[0016] The USB controller 32 controls communication
with the personal computer 10. For example, the USB
controller 32 transmits an ACK (acknowledge) packet
when having properly received a data packet from the
personal computer 10, and transmits a NAK (negative
acknowledge) packet when not having properly re-
ceived the data packet. The personal computer 10
which has received the ACK packet transmits the next
packet, but it transmits the same packet again when
having received the NAK packet. Data which has been
properly received by the USB controller 32 is transmitted
to the hard disk drive 34 via a hard disk drive connection
bus 40 and stored in the hard disk drive 34.
[0017] In contrast, when data read from the hard disk
drive 34 is transmitted to the personal computer 10, the
USB controller 32 transmits a data packet which in-
cludes the data read from the hard disk drive 34 to the
personal computer 10. When the personal computer 10
has properly received the data packet, the ACK packet
is transmitted to the USB controller 32, and when the
personal computer 10 has not properly received the da-
ta packet, the NAK packet is transmitted to the USB con-
troller 32.
[0018] The ATA bus controller 36 is also connected to
the hard disk drive connection bus 40. The ATA bus con-
troller 36 is provided between the CPU 38 and the hard
disk drive 34 and mediates data exchange between

them.
[0019] Fig. 2 is a diagram showing a physical connec-
tion relationship of the hard disk drive connection bus
40. As shown in Fig. 2, the hard disk drive connection
bus 40 is composed of plural connecting wires. More
specifically, a connecting wire 41(1) which connects the
USB controller 32 and the hard disk drive 34 is electri-
cally connected with a connecting wire 42(1) to the ATA
bus controller 36. Similarly, a connecting wire 41(4)
which connects the USB controller 32 and the hard disk
drive 34 is electrically connected with a connecting wire
'42(4) to the ATA bus controller 36. Namely, the connec-
tion wires 40 among the USB controller 32, the hard disk
drive 34, and the ATA bust controller 36 are electrically
connected in a one-to-one correspondence with each
other.
[0020] When the ATA bus controller 36 is electrically
disconnected from the hard disk drive connection bus
40, the connection of the ATA bus controller 36 to the
hard disk drive connection bus 40 is set to high imped-
ance. When the USB controller 32 is electrically discon-
nected from the hard disk drive connection bus 40, the
connection of the USB controller 32 to the hard disk
drive connection bus 40 is set to high impedance.
[0021] Fig. 3 is a diagram showing areas of the hard
disk drive 34 according to this embodiment. As shown
in Fig. 3, in this embodiment, the hard disk drive 34 is
partitioned into two areas: a first area 50 and a second
area 52. The first area 50 can be seen by the CPU 38
of the information terminal 20 but cannot be seen by the
personal computer 10. The second area 52 can be seen
both by the CPU 38 of the information terminal 20 and
by the personal computer 10.
[0022] In this embodiment, even while the personal
computer 10 is writing or reading data to or from the hard
disk drive 34, the CPU 38 can temporarily suspend this
access and access the hard disk drive 34. While data is
being exchanged between the personal computer 10
and the hard disk drive 34, the CPU 38 is set to be able
to both read/write data from/to the first area 50, and to
be able to read data but unable to write data from/to the
second area 52. The personal computer 10 can both
read/write data from/to the second area 52. It is need-
less to say that while data is not being exchanged be-
tween the personal computer 10 and the hard disk drive
34, the CPU 38 can read/write data from/to both the first
area 50 and the second area 52. It is noted, however,
that even while data is not being exchanged, the first
area 50 remains an area which cannot be seen by the
personal computer 10.
[0023] Fig. 4 is a flowchart explaining the processing
contents of the CPU 38 when the CPU 38 performs an
interrupt to access the hard disk drive 34 while the per-
sonal computer 10 is accessing the hard disk drive 34.
Namely, this CPU interrupt processing is started when
an interrupt request is generated in the CPU 38. In this
embodiment, this CPU interrupt processing is realized
by making the CPU 38 read and execute a CPU interrupt

5 6



EP 1 582 972 A2

5

5

10

15

20

25

30

35

40

45

50

55

program stored in a ROM incorporated in the CPU 38.
[0024] First, the CPU 38 instructs the USB controller
32 to shift to a CPU interrupt state (step S10). This in-
struction is communicated as a control signal from the
CPU 38 to the USB controller 32.
[0025] Then, the CPU 38 instructs the ATA bus con-
troller 36 to acquire an electrical connection to the hard
disk drive connection bus 40 (step S12). This instruction
is communicated as a control signal from the CPU 38 to
the ATA bus controller 36. In accordance with this in-
struction, the ATA bus controller 36 releases a high-im-
pedance connection to the hard disk drive connection
bus 40.
[0026] Thereafter, the CPU 38 starts access to the
hard disk drive 34 (step S14). Namely, both read/write
are allowed with respect to the first area 50, whereas
write is not allowed but read is allowed with respect to
the second area 52.
[0027] Subsequently, the CPU 38 judges whether the
access to the hard disk drive 34 has finished (step S16).
When the access has not finished (step S16: No), the
CPU 38 continues the access.
[0028] On the other hand, when the access has fin-
ished (step S16: Yes), the CPU 38 instructs the ATA bus
controller 36 to disconnect the hard disk drive connec-
tion bus 40 (step S18). This instruction is communicated
as a control signal from the CPU 38 to the ATA bus con-
troller 36. In accordance with this instruction, the ATA
bus controller 36 sets the connection to the hard disk
drive connection bus 40 to high impedance.
[0029] Then, the CPU 38 instructs the USB controller
32 to release the CPU interrupt state (step S20). This
instruction is communicated as a control signal from the
CPU 38 to the USB controller 32. In accordance with
this, the CPU interrupt state is released, and the access
from the personal computer 10 to the hard disk drive 34
is resumed. Thus, the CPU interrupt processing accord-
ing to this embodiment is completed.
[0030] Fig. 5 is a flowchart explaining the processing
contents of interrupt-associated processing executed
by the USB controller 32. This interrupt-associated
processing is regularly executed by the USB controller
32. In this embodiment, this interrupt-associated
processing is realized by hardware in the USB controller
32. Fig. 6 is a block diagram showing an example of the
internal configuration of the USB controller 32 to realize
this interrupt-associated processing.
[0031] As shown in Fig. 5, the USB controller 32 judg-
es whether the instruction to shift to the CPU interrupt
state has been received from the CPU 38 (step S30).
This judgment is performed by an interrupt judgment
section 32a of the USB controller 32. When the instruc-
tion to shift to the CPU interrupt state has not been re-
ceived (step S30: NO), the USB controller 32 stands by
while repeating step S30.
[0032] On the other hand, when the instruction to shift
to the CPU interrupt state has been received (step S30:
YES), a setting of automatically transmitting a NAK

(negative acknowledge) packet in reply to a packet from
the personal computer 10 is made (step S32). More spe-
cifically, the interrupt judgment section 32a sets a NAK
transmitter 32b so that the NAK packet is automatically
transmitted.
[0033] The personal computer 10 to which the NAK
packet has been transmitted judges that the information
terminal 20 did not properly receive the packet from the
personal computer 10, and transmits the same packet
again. Hence, in the CPU interrupt state, the personal
computer 10 continues transmitting the same packet.
[0034] Then, the USB controller 32 electrically discon-
nects the hard disk drive connection bus 40 (step S34).
Namely, the USB controller 32 sets the connection to
the hard disk drive connection bus 40 to high imped-
ance. More specifically, a bus controller 32c sets the
connection to the hard disk drive connection bus 40 to
high impedance.
[0035] Thereafter, the USB controller 32 judges
whether the instruction to release the CPU interrupt
state has been received from the CPU 38 (step S36).
This judgment is also performed by the interrupt judg-
ment section 32a of the USB controller 32. When this
instruction to release the CPU interrupt state has not
been received (step S36: NO), the USB controller
stands by while repeating the process in step S36.
[0036] On the other hand, when the instruction to re-
lease the CPU interrupt state has been received (step
S36: YES), the USB controller 32 acquires an electrical
connection to the hard disk drive connection bus 40
(step S38). Namely, the USB controller 32 releases the
high impedance connection to the hard disk drive con-
nection bus 40. More specifically, the bus controller 32c
releases the high impedance connection to the hard disk
drive connection bus 40.
[0037] Then, the USB controller 32 resumes commu-
nication with the personal computer 10 (step S40).
Namely, although in and after step S32, the NAK packet
is automatically transmitted in reply to the packet trans-
mitted from the personal computer 10, this setting is
cancelled, and normal communication is performed.
More specifically, the interrupt judgment section 32a
cancels the setting of transmitting the NAK packet in the
NAK transmitter 32b. Then, a USB communication con-
troller 32d performs normal USB communication.
[0038] The personal computer 10 repeatedly trans-
mits the same packet until this time, but after this time,
an ACK (acknowledge) packet is transmitted from the
USB controller 32 when the packet from the personal
computer 10 has been properly received by the infor-
mation terminal 20, so that normal communication can
be performed.
[0039] As described above, according to the informa-
tion processing system of this embodiment, even while
data is being exchanged between the personal compu-
ter 10 and the hard disk drive 34, the CPU 38 can per-
form an interrupt to access the hard disk drive 34. Name-
ly, the CPU 38 can read and write data from and to the
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first area 50 of the hard disk drive 34, and read data from
the second area 52.
[0040] Therefore, when the information terminal 20 is
a still image reproducing apparatus, a user can operate
the information terminal 20 to create images for a
thumbnail or images for a slide show and store them in
the hard disk drive 34 even while image data is being
transferred from the personal computer 10 to the still im-
age reproducing apparatus. In particular, these days,
the number of pixels of a digital camera is increasing
and even moving images are often taken by the digital
camera, so that a folder in which images and moving
images to be transferred to the information terminal 20
are stored often exceeds 1 GB. Generally, in the actual
situation, when 1 GB data is transferred by USB 2.0, it
takes about one minute to transfer the whole data since
the actual file transfer rate is approximately 20 MBps.
By the user creating images for a thumbnail and storing
them in the hard disk drive 34 during this transfer, it be-
comes possible to display the thumbnail on a screen of
the information terminal 20 even while data is being
transferred.
[0041] Consequently, the user can confirm whether
the data which is being transferred is what was intended
by the user, and when it is wrong, the user can immedi-
ately perform cancellation processing. Moreover, imme-
diately after the completion of transfer of image data
from the personal computer 10, the user can display the
thumbnail or perform the slide show, which results in a
remarkable improvement in user-friendliness.
[0042] When the information terminal 20 is a moving
image reproducing apparatus, the user can extract sev-
eral frames from moving image data while the moving
image data is being transferred, create a file for confirm-
ing the contents of moving images, and store it in the
hard disk drive 34. As a result, while the moving image
data is being transferred from the personal computer 10
to the information terminal 20, the user can watch a di-
gest of the moving images or the moving images them-
selves on the screen of the information terminal 20, and
thereby can confirm whether the file is an intended mov-
ing image file. Further, by watching the digest of the
moving images, the user can easily locate a moving im-
age which he or she wants to watch, which results in an
improvement in user-friendliness.
[0043] When the information terminal 20 is a music
reproducing apparatus, while music data is being trans-
ferred from the personal computer 10, the user can re-
produce and listen to the music and confirm whether the
music data being transferred is an intended music file.
[0044] Furthermore, the CPU 38 only instructs the
USB controller 32 to perform switching to a mode to au-
tomatically transmit the NAK packet, which makes it
possible to hardly impose any load on the CPU 38. Ad-
ditionally, the USB controller 32 performs mode switch-
ing control as to whether the NAK packet is automati-
cally transmitted and data transfer control, whereby the
data transfer rate can be increased as compared with a

case where the CPU 38 performs these controls.

[Second Embodiment]

[0045] In the aforementioned first embodiment, the
personal computer 10 and the information terminal 20
are connected by the USB 2.0 standard, but in the sec-
ond embodiment of the present invention, they are con-
nected by the IEEE 1394 standard. Hereinafter, only
portions different from those in the first embodiment will
be described.
[0046] Fig. 7 is a block diagram showing the configu-
ration of an information processing system according to
this embodiment. As shown in Fig. 7, in the information
processing system according to this embodiment, the
personal computer 10 and the information terminal 20
are connected by an IEEE 1394 cable 100. Namely, a
connector 110 provided on one end side of the IEEE
1394 cable 100 is connected to the personal computer
10, and a connector 120 provide on the other end side
of the IEEE 1394 cable 100 is connected to the informa-
tion terminal 20.
[0047] The information terminal 20 includes therein
an IEEE 1394 controller 122 in place of the USB con-
troller 32. The other configuration is the same as that in
the aforementioned first embodiment.
[0048] Fig. 8 is a flowchart explaining the processing
contents of the CPU 38 when the CPU 38 performs an
interrupt to access the hard disk drive 34 while the per-
sonal computer 10 is accessing the hard disk drive 34,
and corresponds to Fig. 4 in the aforementioned first
embodiment.
[0049] In this CPU interrupt processing, first, in step
S100, the CPU 38 instructs the IEEE 1394 controller 122
to shift to a CPU interrupt state (step S100). This instruc-
tion is communicated as a control signal from the CPU
38 to the IEEE 1394 controller 122.
[0050] Then, the CPU 38 instructs the IEEE 1394 con-
troller 122 to release the CPU interrupt state in last step
S102 (step S102). This instruction is communicated as
a control signal from the CPU 38 to the IEEE 1394 con-
troller 122. In accordance with this, the CPU interrupt
state is released, and the access from the personal com-
puter 10 to the hard disk drive 34 is resumed. The other
processing is the same as that in the aforementioned
first embodiment.
[0051] Fig. 9 is a flowchart explaining the processing
contents of interrupt-associated processing executed
by the IEEE 1394 controller 122, and corresponds to
Fig. 5 in the aforementioned first embodiment. Fig. 10
is a block diagram showing an example of the internal
configuration of the IEEE 1394 controller 122 to realize
this interrupt-associated processing. As shown in Fig.
10, the IEEE 1394 controller 122 includes an interrupt
judgment section 122a, a busy transmitter 122b, a bus
controller 122c, and an IEEE communication controller
122d. A function of the interrupt judgment section 122a
corresponds to that of the interrupt judgment section
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32a in Fig. 6, a function of the busy transmitter 122b
corresponds to that of the NAK transmitter 32b in Fig.
6, a function of the bus controller 122c corresponds to
that of the bus controller 32c in Fig. 6, and a function of
the IEEE communication controller 122d corresponds
to that of the USB communication controller 32d in Fig.
6.
[0052] As shown in Fig. 9, when judging that the in-
struction to shift to the CPU interrupt state has been re-
ceived in step S30 (step S30: YES), the IEEE 1394 con-
troller 122 performs a setting of automatically transmit-
ting an ACK_BUSY acknowledge code in reply to a
packet from the personal computer 10 (step S110).
More specifically, when judging that the instruction to
shift to the CPU interrupt state has been received, the
interrupt judgment section 122a sets the busy transmit-
ter 122b so that the ACK_BUSY acknowledge code is
automatically transmitted.
[0053] The personal computer 10 to which the
ACK_BUSY acknowledge code has been transmitted
judges that the information terminal 20 did not properly
receive the packet from the personal computer 10, it
transmits the same packet again. Hence, in the CPU in-
terrupt state, the personal computer 10 continues trans-
mitting the same packet.
[0054] Further, when judging that the instruction to re-
lease the CPU interrupt state has been received in step
S36 (step S36: YES), the bus controller 122c of the IEEE
1394 controller 122 acquires an electrical connection to
the hard disk drive connection bus 40 (step S38), and
resumes communication with the personal computer 10
(step S112).
[0055] Namely, although in and after step S110, the
busy transmitter 122b automatically transmits the
ACK_BUSY acknowledge code in reply to the packet
transmitted from the personal computer 10, in step
S112, this setting is cancelled and the IEEE communi-
cation controller 122d performs normal communication.
The personal computer 10 repeatedly transmits the
same packet until this time, but after this time, an ac-
knowledge code to the effect that the packet from the
personal computer 10 has been properly received is
transmitted from the IEEE 1394 controller 122 when the
packet has been properly received by the information
terminal 20, so that normal communication can be per-
formed. The other processing is the same as that in the
aforementioned first embodiment.
[0056] As described above, also according to the in-
formation processing system of this embodiment, even
while data is being exchanged between the personal
computer 10 and the hard disk drive 34, the CPU 38 can
perform an interrupt to access the hard disk drive 34.
Namely, the CPU 38 can read and write data from and
to the first area 50 of the hard disk drive 34, and read
data from the second area 52.

[Third Embodiment]

[0057] The third embodiment of the present invention
is another modification of the aforementioned first em-
bodiment, and the personal computer 10 and the infor-
mation terminal 20 are connected by the BLUETOOTH
standard. Hereinafter, only portions different from those
in the first embodiment will be described.
[0058] Fig. 11 is a block diagram showing the config-
uration of an information processing system according
to this embodiment. As shown in Fig. 11, in the informa-
tion processing system according to this embodiment,
the personal computer 10 and the information terminal
20 are connected by wireless based on the BLUE-
TOOTH communication standard. Namely, a BLUE-
TOOTH transmission/reception unit 210 and a BLUE-
TOOTH transmission/reception unit 220 are connected
by wireless, by which the personal computer 10 and the
information terminal 20 are connected to each other.
[0059] The information terminal 20 includes a BLUE-
TOOTH transmission/reception controller 222 in place
of the USB controller 32. The other configuration is the
same as that in the aforementioned first embodiment.
[0060] Fig. 12 is a flowchart explaining the processing
contents of the CPU 38 when the CPU 38 performs an
interrupt to access the hard disk drive 34 while the per-
sonal computer 10 is accessing the hard disk drive 34,
and corresponds to Fig. 4 in the aforementioned first
embodiment.
[0061] In this CPU interrupt processing, first, in step
S200, the CPU 38 instructs the BLUETOOTH transmis-
sion/reception controller 222 to shift to a CPU interrupt
state (step S200). This instruction is communicated as
a control signal from the CPU 38 to the BLUETOOTH
transmission/reception controller 222.
[0062] Then, the CPU 38 instructs the BLUETOOTH
transmission/reception controller 222 to release the
CPU interrupt state in last step S202 (step S202). This
instruction is communicated as a control signal from the
CPU 38 to the BLUETOOTH transmission/reception
controller 222. In accordance with this, the CPU inter-
rupt state is released, and the access from the personal
computer 10 to the hard disk drive 34 is resumed. The
other processing is the same as that in the aforemen-
tioned first embodiment.
[0063] Fig. 13 is a flowchart explaining the processing
contents of interrupt-associated processing executed
by the BLUETOOTH transmission/reception controller
222, and corresponds to Fig. 5 in the aforementioned
first embodiment. Fig. 14 is a block diagram showing an
example of the internal configuration of the BLUE-
TOOTH transmission/reception controller 222 to realize
this interrupt-associated processing. As shown in Fig.
14, the BLUETOOTH transmission/reception controller
222 includes an interrupt judgment section 222a, an AR-
QN transmitter 222b, a bus controller 222c, and a BLUE-
TOOTH communication controller 222d. A function of
the interrupt judgment section 222a corresponds to that
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of the interrupt judgment section 32a in Fig. 6, a function
of the ARQN transmitter 222b corresponds to that of the
NAK transmitter 32b in Fig. 6, a function of the bus con-
troller 222c corresponds to that of the bus controller 32c
in Fig. 6, and a function of the BLUETOOTH communi-
cation controller 222d corresponds to that of the USB
communication controller 32d in Fig. 6.
[0064] As shown in Fig. 13, when judging that the in-
struction to shift to the CPU interrupt state has been re-
ceived in step S30 (step S30: YES), the BLUETOOTH
transmission/reception controller 222 performs a setting
of automatically transmitting ARQN = 0 in reply to a
packet from the personal computer 10 (step S210).
More specifically, when judging that the instruction to
shift to the CPU interrupt state has been received, the
interrupt judgment section 222a sets the ARQN trans-
mitter 222b so that ARQN = 0 is automatically transmit-
ted.
[0065] Here, the BOUETOOTH standard will be ex-
plained in brief. In BLUETOOTH, a packet for reception
confirmation itself does not exist, and hence reception
confirmation is performed using 1-bit ARQN field in a
packet header, instead. When the packet from the per-
sonal computer 10 has been properly received, a packet
of ARQN = 1 which means acknowledgement is trans-
mitted, and when the packet has not been properly re-
ceived, a packet of ARQN = 0 which means negative
acknowledgement is transmitted.
[0066] The personal computer 10 to which the ARQN
= 0 has been transmitted judges that the information ter-
minal 20 did not properly receive the packet from the
personal computer 10, it transmits the same packet
again. Hence, in the CPU interrupt state, the personal
computer 10 continues transmitting the same packet.
[0067] Further, when judging that the instruction to re-
lease the CPU interrupt state has been received in step
S36 (step S36: YES), the bus controller 222c of the
BLUETOOTH transmission/reception controller 222 ac-
quires an electrical connection to the hard disk drive
connection bus 40 (step S38), and resumes communi-
cation with the personal computer 10 (step S212).
[0068] Namely, although in and after step S210, the
ARQN transmitter 222b automatically transmits the
packet including ARQN = 0 in its header in reply to the
packet transmitted from the personal computer 10, in
step S212, this setting is cancelled and the BLUE-
TOOTH communication controller 222d performs nor-
mal communication. The personal computer 10 repeat-
edly transmits the same packet until this time, but after
this time, ARQN = 1 to the effect that the packet from
the personal computer 10 has been properly received
is transmitted from the BLUETOOTH communication
controller 222d of the BLUETOOTH transmission/re-
ception controller 222 when the packet has been prop-
erly received by the information terminal 20, so that nor-
mal communication can be performed. The other
processing is the same as that in the aforementioned
first embodiment.

[0069] As described above, also according to the in-
formation processing system of this embodiment, even
while data is being exchanged between the personal
computer 10 and the hard disk drive 34, the CPU 38 can
perform an interrupt to access the hard disk drive 34.
Namely, the CPU 38 can read and write data from and
to the first area 50 of the hard disk drive 34, and read
data from the second area 52.

[Fourth Embodiment]

[0070] The fourth embodiment of the present inven-
tion is still another modification of the aforementioned
first embodiment, and the personal computer 10 and the
information terminal 20 are connected by the TCP/IP
standard. Hereinafter, only portions different from those
in the first embodiment will be described.
[0071] Fig. 15 is a block diagram showing the config-
uration of an information processing system according
to this embodiment. As shown in Fig. 15, in the informa-
tion processing system according to this embodiment,
the personal computer 10 and the information terminal
20 are connected by a TCP/IP cable 300. Namely, one
end of the TCP/IP cable 300 is connected to the person-
al computer 10 via a TCP/IP transmission/reception port
310, and the other end of the TCP/IP cable 300 is con-
nected to the information terminal 20 via a TCP/IP trans-
mission/reception port 320.
[0072] The information terminal 20 includes a TCP/IP
transmission/reception controller 322 in place of the
USB controller 32. The other configuration is the same
as that in the aforementioned first embodiment.
[0073] Fig. 16 is a flowchart explaining the processing
contents of the CPU 38 when the CPU 38 performs an
interrupt to access the hard disk drive 34 while the per-
sonal computer 10 is accessing the hard disk drive 34,
and corresponds to Fig. 4 in the aforementioned first
embodiment.
[0074] In this CPU interrupt processing, first, in step
S300, the CPU 38 instructs the TCP/IP transmission/
reception controller 322 to shift to a CPU interrupt state
(step S300). This instruction is communicated as a con-
trol signal from the CPU 38 to the TCP/IP transmission/
reception controller 322.
[0075] Then, the CPU 38 instructs the TCP/IP trans-
mission/reception controller 322 to release the CPU in-
terrupt state in last step S302 (step S302). This instruc-
tion is communicated as a control signal from the CPU
38 to the TCP/IP transmission/reception controller 322.
In accordance with this, the CPU interrupt state is re-
leased, and the access from the personal computer 10
to the hard isk drive 34 is resumed. The other processing
is the same as that in the aforementioned first embodi-
ment.
[0076] Fig. 17 is a flowchart explaining the processing
contents of interrupt-associated processing executed
by the TCP/IP transmission/reception controller 322,
and corresponds to Fig. 5 in the aforementioned first
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embodiment. Fig. 18 is a block diagram showing an ex-
ample of the internal configuration of the TCP/IP trans-
mission/reception controller 322 to realize this interrupt-
associated processing. As shown in Fig. 18, the TCP/
IP transmission/reception controller 322 includes an in-
terrupt judgment section 322a, an ACK stopper 322b, a
bus controller 322c, and a TCP/IP communication con-
troller 322d. A function of the interrupt judgment section
322a corresponds to that of the interrupt judgment sec-
tion 32a in Fig. 6, a function of the ACK stopper 322b
corresponds to that of the NAK transmitter 32b in Fig.
6, a function of the bus controller 322c corresponds to
that of the bus controller 32c in Fig. 6, and a function of
the TCP/IP communication controller 322d corresponds
to that of the USB communication controller 32d in Fig.
6.
[0077] As shown in Fig. 17, when judging that the in-
struction to shift to the CPU interrupt state has been re-
ceived in step S30 (step S30: YES), the TCP/IP trans-
mission/reception controller 322 performs a setting of
not transmitting ACK in reply to a data segment from the
personal computer 10 (step S310). More specifically,
when judging that the instruction to shift to the CPU in-
terrupt state has been received, the interrupt judgment
section 322a operates the ACK stopper 322b to perform
the setting of not transmitting ACK.
[0078] Here, the TCP/IP standard will be explained in
brief. In TCP/IP, with respect to all of transmitted data
segments, acknowledgement by ACK is performed
within a predetermined period of time. When a data seg-
ment is transmitted from a transmitting end, a timer
starts, and when ACK is not received from a receiving
end before the timer ends, the transmitting end regards
the data segment as not having been properly received
and performs retransmission. Hence, in the CPU inter-
rupt state, the personal computer 10 continues transmit-
ting the same packet.
[0079] Further, when judging that the instruction to re-
lease the CPU interrupt state has been received in step
S36 (step S36: YES), the bus controller 322c of the TCP/
IP transmission/reception controller 322 acquires an
electrical connection to the hard disk drive connection
bus 40 (step S38), and resumes communication with the
personal computer 10 (step S312).
[0080] Namely, although in and after step S310, the
ACK stopper 322b performs an operation of not trans-
mitting ACK even when the data segment transmitted
from the personal computer 10 has been properly re-
ceived, in step S312, this operation of the ACK stopper
322b is stopped and the TCP/IP communication control-
ler 322d performs normal communication. The personal
computer 10 repeatedly transmits the same data seg-
ment until this time, but after this time, ACK to the effect
that the data segment from the personal computer 10
has been properly received is transmitted from the TCP/
IP communication controller 322d of the TCP/IP trans-
mission/reception controller 322 when the data segment
has been properly received by the information terminal

20, so that normal communication can be performed.
The other processing is the same as that in the afore-
mentioned first embodiment.
[0081] As described above, also according to the in-
formation processing system of this embodiment, even
while data is being exchanged between the personal
computer 10 and the hard disk drive 34, the CPU 38 can
perform an interrupt to access the hard disk drive 34.
Namely, the CPU 38 can read and write data from and
to the first area 50 of the hard disk drive 34, and read
data from the second area 52.

[Fifth Embodiment]

[0082] In the fifth embodiment of the present inven-
tion, the USB controller 32 and the ATA bust controller
36 in the aforementioned first embodiment are consti-
tuted by one IC. Hereinafter, only portions different from
those in the first embodiment will be described.
[0083] Fig. 19 is a block diagram showing the config-
uration of an information processing system according
to this embodiment, and corresponds to Fig. 1 in the
aforementioned first embodiment. As shown in Fig. 19,
in the information terminal 20 according to this embod-
iment, an integral-type controller 400 having both a func-
tion of the USB controller 32 and a function of the ATA
bus controller 36 is provided.
[0084] Accordingly, the integral-type controller 400
not only controls USB communication but also switches
the route of the hard disk drive connection bus 40. More
specifically, the integral-type controller 400 sets a bus
connection from the USB connector 30 to high imped-
ance when the CPU 38 is connected to the hard disk
drive connection bus 40, and contrary to this, it sets a
bus connection from the CPU 38 to high impedance
when the USB connector is connected to the hard disk
drive connection bus 40.
[0085] The other configuration is the same as that in
the aforementioned first embodiment.
[0086] As described above, by constituting the USB
controller 32 and the ATA bus controller 36 by the inte-
gral-type controller 400 composed of one IC, the
number of ICs in the information terminal 20 can be re-
duced.
[0087] Incidentally, as in this embodiment, the control-
lers for communication 122, 222, and 322 in the afore-
mentioned second embodiment to fourth embodiment
and the ATA bus controller 36 can also be constituted
by one IC.
[0088] It should be mentioned that the present inven-
tion is not limited to the aforementioned embodiments,
and various changes may be made therein. For exam-
ple, the aforementioned embodiments are described
with USB 2.0 and IEEE 1394 as examples of the com-
munication standard between the personal computer 10
and the information terminal 20, but the present inven-
tion is also applicable to other communication stand-
ards. In this case, an external controller which controls
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access to the hard disk drive 34 by a request from the
outside needs to comply with the respective communi-
cation standards.
[0089] Moreover, the personal computer 10 is an ex-
ample of a host terminal, and a digital camera or a digital
video camera may be used as the host terminal and con-
nected to the information terminal 20.
[0090] Further, in the aforementioned embodiments,
the hard disk drive 34 is divided into two areas: the first
area 50 from/to which the CPU 38 can read/write data
even during data transfer and the second area 52 from
which the CPU 38 is limited to read data, but it is not
always necessary that the hard disk drive 34 is divided
into two areas. Namely, it is also possible that data in
the hard disk drive 34 is managed in contention on a file-
by-file basis, and the CPU can access files other than a
file which the personal computer 10 is accessing. This
makes it possible to delete some already-transferred
data files during data transfer and thereby secure their
corresponding capacities even when the available ca-
pacity of the hard disk drive 34 is insufficient.
[0091] Furthermore, when the hard disk drive is divid-
ed into partitions, the number of partitions is not limited
to two, but is any number.
[0092] Additionally, the aforementioned hard dirk
drive 34 is an example of a data storage, and the data
storage may be composed of a different kind of device
such as a semiconductor memory, a CD-R/RW drive, a
DVD-R/RW, or a DVD-R/RW/RAM.
[0093] Moreover, the CPU 38 is an example of an in-
ternal controller which accesses the hard disk drive 34
by a request from inside the information terminal 20, and
the internal controller may be composed of a different
kind of circuit such as a control circuit.
[0094] Further, in the aforementioned embodiments,
the USB controller 32 and the IEEE 1394 controller 122
which are external controllers are each constituted by
hardware, but these external controllers may be realized
by software which is executed by the CPU 38.
[0095] When each processing explained in the afore-
mentioned embodiments is realized by software, it is
possible to record a program to execute each process-
ing on a recording medium such as a flexible disk, a
CD-ROM (Compact Disc-Read Only Memory), a ROM,
a memory card, or the like and distribute this program
in the form of the recording medium. In this case, the
aforementioned embodiments can be realized by mak-
ing the information terminal 20 read the recording me-
dium on which this program is recorded and execute this
program.
[0096] Furthermore, the information terminal 20
sometimes has other programs such as an operating
system, other application programs, and the like. In this
case, by using these other programs in the information
terminal 20, a command, which calls a program to real-
ize processing equal to that in the aforementioned em-
bodiments out of programs in the information terminal
20, may be recorded on the recording medium.

[0097] Moreover, such a program can be distributed
not in the form of the recording medium but in the form
of a carrier wave via a network. The program transmitted
in the form of the carrier wave over the network is incor-
porated in the information terminal 20, and the afore-
mentioned embodiments can be realized by executing
this program.
[0098] Further, when being recorded on the recording
medium or transmitted as the carrier wave over the net-
work, the program is sometimes encrypted or com-
pressed. In this case, the information terminal 20 which
has read the program from the recording medium or the
carrier wave needs to execute the program after de-
crypting or expanding the program.

Claims

1. An information terminal comprising:

a data storage in which data is stored;
an internal controller which accesses the data
storage by a request from inside the information
terminal; and
an external controller which accesses the data
storage by a request from outside the informa-
tion terminal, wherein, if a request that the in-
ternal controller access the data storage is gen-
erated while the external controller is accessing
the data storage, then the external controller re-
peatedly transmits a negative reply that data
has not been properly received in response to
access from the outside and the internal con-
troller accesses the data storage while the ex-
ternal controller repeatedly transmits the neg-
ative reply.

2. The information terminal according to claim 1,
wherein

when the request that the internal controller
access the data storage is generated while the ex-
ternal controller is accessing the data storage,

the internal controller transmits a shift instruc-
tion to shift to an interrupt state to the external con-
troller, and the external controller which has re-
ceived the shift instruction repeatedly transmits the
negative reply that data has not been properly re-
ceived in response to access from the outside.

3. The information terminal according to claim 2,
wherein the external controller which has received
the shift instruction electrically disconnects a bus
connected to the data storage from the external
controller.

4. The information terminal according to claim 3,
wherein

when the request that the internal controller
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access the data storage is generated while the ex-
ternal controller is accessing the data storage and
then the internal controller has finished accessing
the data storage,

the internal controller transmits a release in-
struction to release the interrupt state to the external
controller, and the external controller which has re-
ceived the release instruction returns to normal
processing with respect to access from the outside.

5. The information terminal according to claim 4,
wherein the external controller which has received
the release instruction acquires an electrical con-
nection to the bus.

6. The information terminal according to claim 3, fur-
ther comprising a bus controller provided between
the internal controller and the data storage and con-
nected to the data storage via the bus shared with
the external controller, wherein

when the request that the internal controller
access the data storage is generated while the ex-
ternal controller is accessing the data storage,

the internal controller instructs the bus con-
troller to acquire an electrical connection to the bus.

7. The information terminal according to claim 6,
wherein

when the request that the internal controller
access the data storage is generated while the ex-
ternal controller is accessing the data storage and
then the internal controller has finished accessing
the data storage,

the internal controller instructs the bus con-
troller to electrically cut off the connection to the
bus.

8. The information terminal according to claim 1,
wherein

the external controller is in an integral-type
controller, and the integral-type controller has a
function of a bus controller,

the internal controller is electrically connected
to a bus to the data storage via the bus controller,
and

when the request that the internal controller
access the data storage is generated while the ex-
ternal controller is accessing the data storage,

the internal controller instructs the integral-
type controller to acquire an electrical connection to
the bus.

9. The information terminal according to claim 8,
wherein

when the request that the internal controller
access the data storage is generated while the ex-
ternal controller is accessing the data storage and
the internal controller has finished accessing the

data storage,
the internal controller instructs the integral-

type controller to electrically cut off the connection
to the bus.

10. A control method of an information terminal includ-
ing a data storage in which data is stored, an inter-
nal controller which accesses the data storage by a
request from inside the information terminal, and an
external controller which accesses the data storage
by a request from outside the information terminal,
the control method comprising the steps of:

when a request that the internal controller ac-
cess the data storage is generated while the ex-
ternal controller is accessing the data storage,
repeatedly transmitting, from the external con-
troller, a negative reply that data has not been
properly received in response to access from
the outside, and
allowing the internal controller to access the da-
ta storage while the negative reply is repeatedly
transmitted.

11. An information processing system including an in-
formation terminal and a host terminal connected to
the information terminal, wherein

the information terminal comprises:

a data storage in which data is stored;
an internal controller which accesses the data
storage by a request from inside the information
terminal; and
an external controller which accesses the data
storage by a request from outside the informa-
tion terminal, and
if a request that the internal controller access
the data storage is generated while the external
controller is accessing the data storage,
then the external controller repeatedly trans-
mits a negative reply that data has not been
properly received in response to access from
the outside and the host terminal which has re-
ceived the negative reply repeatedly transmits
the same data, and the internal controller ac-
cesses the data storage while the external con-
troller repeatedly transmits the negative reply.

12. A control method of an information processing sys-
tem including an information terminal and a host ter-
minal connected to the information terminal, where-
in

the information terminal comprises:

a data storage in which data is stored
an internal controller which accesses the data
storage by a request from inside the information
terminal; and
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an external controller which accesses the data
storage by a request from outside the informa-
tion terminal, and
the control method comprises the steps of:

when a request that the internal controller
access the data storage is generated while
the external controller is accessing the da-
ta storage, repeatedly transmitting, from
the external controller, a negative reply that
data has not been properly received in re-
sponse to access from the outside,
making the host terminal which has re-
ceived the negative reply to repeatedly
transmit the same data, and
allowing the internal controller to access
the data storage while the negative reply is
repeatedly transmitted.
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